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RECOMMENDATIONS
A new objective for the European Society of Gastrointesti-
nal Endoscopy (ESGE) is to develop long-term partnerships
with African countries. For this, an International Affairs
Working Group (IAWG) was formed.
In conjunction with the World Endoscopy Organization
(WEO), ESGE conducted a survey of gastrointestinal (GI)
endoscopy in Africa.
Survey results showed that many African countries have few
GI endoscopy centers with adequate resources. Barriers to
the development of endoscopy services include a shortage
of endoscopists who have undergone advanced endoscopy
training, and a lack of equipment and basic infrastructure.
Diseases related to infectious etiology are more prevalent
than neoplastic diseases in Africa. Any development of
endoscopy services needs to consider the local prevalence
of diseases for which GI endoscopy is required, as well as
the availability of resources.
The IAWG will initiate a cascade approach to identify and
adapt ESGE guidelines for local use. The guidelines will con-
sider the level of resources available for each intervention,
as well as cost, infrastructure, and training, and will be ap-
proved by consensus of local experts who are representa-
tive of different African areas.
Suitable centers in African countries will be identified, and
in future will be developed into WEO/ESGE training centers,
to provide local training in both basic and advanced endos-
copy according to the needs of the area.
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Introduction
The principal aim of the European Society of Gastrointestinal
Endoscopy (ESGE) is the education and training of gastrointes-
tinal (GI) endoscopy in European countries. GI endoscopy has
become critical in highly prevalent conditions, such as upper
GI bleeding, biliopancreatic diseases, and the prevention and
palliation of GI cancer. The use of GI endoscopy has resulted in
improved clinical outcomes and savings in economic and hu-
man resources [1].
A new objective for ESGE is to develop long-term partner-
ships with African countries. This initiative may help to address
several barriers that currently prevent the optimal develop-
ment of GI endoscopy in these countries. In many African coun-
tries, GI endoscopy is available in only a few centers [2]. Al-
though some regions in northern and southern Africa may
have sufficient endoscopy resources, most countries in western
and sub-Saharan Africa still lag behind [3, 4]. The main barriers
to development of endoscopy are not limited to human factors;
lack of equipment and infrastructure, as well as poor water and
power supplies, also feature [5, 6].
ESGE may help the situation by providing its own education-
al and training resources. This is likely to be facilitated by suc-
cessful – albeit sporadic – joint activities between some Euro-
pean and African centers [6]. In this regard, ESGE may also
help in the implementation and networking of national and in-
ternational societies in the African continent. By liaising with in-
dustry, ESGE may facilitate training activities and policies speci-
fically dedicated to African countries. In addition, ESGE clinical
and technical guidelines may be adapted according to local
needs and resource availability.
As most of these goals and challenges are also shared by the
World Endoscopy Organization (WEO), an ESGE International
Affairs Working Group (IAWG) was established with participa-
tion from the WEO. This collaboration between ESGE and WEO
will ensure that efforts to address the paucity of resources in
Africa are aligned, and that educational and institutional activ-
ities are not duplicated.
The initial aims of the newly developed IAWG were:
▪ to conduct a general survey of endoscopy activity in Africa
▪ to develop a cascade methodology to adapt the existing
ESGE clinical guidelines to resource-sensitive settings
▪ to identify suitable African centers to implement training
activities.
Survey of the status of endoscopy centers
in Africa
In order to acquire information on the epidemiology of diseases
requiring endoscopy in Africa, as well as on the unmet needs or
shortages in training, education, technology, and infrastruc-
ture, an internet-based survey was developed. The survey in-
cluded 40 questions and was sent to all possible contacts. Con-
tacts included institutions (e. g. African scientific societies) and
individual centers that had been identified from the contact
lists of ESGE, WEO, and European national societies with well-
known and long-lasting relationship with African countries
(e.g. the French Society of Digestive Endoscopy).
Results of the survey
Overall, 22 responses were received from 15 different African
countries (▶Table 1). When multiple responses were received
from one country, the average was calculated and this value re-
presented a country perspective. The detailed results of the in-
dividual questions are reported in Appendix e1 (available on-
line), and the main results are summarized below.
Epidemiology
Diseases related to infectious etiology, such as peptic ulcer dis-
ease and liver cirrhosis, scored highest for the most prevalent
diseases for which GI endoscopy is required in Africa; GI neopla-
sia and pancreatic diseases received lower scores (▶Fig. 1a).
This strictly follows the epidemiological pattern of GI-related
infectious diseases in the African countries. According to sero-
▶ Table 1 Number of survey responses from each country.
Country Survey responses, n
Algeria 1
Burkina Faso 1
Cameroun 6
Chad 1
Democratic Republic of the Congo 1
Ghana 1
Ivory Coast 2
Kenya 1
Morocco 1
Mozambique 1
Nigeria 2
Senegal 1
Sudan 1
Tunisia 1
Uganda 1
Total 22
ABBREVIATIONS
ESGE European Society of Gastrointestinal Endoscopy
GI gastrointestinal
IAWG International Affairs Working Group
WEO World Endoscopy Organization
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logical studies, 61%–100% of the African population is infec-
ted with Helicobacter pylori, and the infection seems to be high-
ly prevalent since childhood [7]. Similarly, the prevalence of vir-
al hepatitis in sub-Saharan regions is among the highest in the
world, leading to chronic liver disease and hepatocellular carci-
noma [8–10]. This situation is reflected in the survey results,
which identified upper GI bleeding for variceal or nonvariceal
bleeding, in addition to other alarm symptoms, as the main in-
dications for GI endoscopy (▶Fig. 1b). The epidemiology of GI
cancer also differs fundamentally from Western countries. For
instance, the respective age-standardized annual incidence of
gastric, colorectal, and pancreatic cancer is < 5 per 100 000
population in most African regions, representing among the
lowest estimates worldwide [11]. This is likely to explain why
our survey showed that upper and lower GI cancers are not
quoted among the main indications for GI endoscopy in Africa
(Appendix e1).
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▶ Fig. 1 Survey responses to the two fundamental questions about endoscopy practice in African countries. a Prevalence of diseases in which
gastrointestinal (GI) endoscopy is involved (1=No prevalence; 5 = Extremely prevalent). b Main indications for GI endoscopy (1=Not at all fre-
quent; 5 = Extremely frequent). HIV, human immunodeficiency virus.
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Training and national societies
Adequate training of endoscopists can only take place in func-
tional and adequately equipped endoscopy centers. Although it
is evident that such endoscopy training centers are lacking, the
extent of this shortage is unclear because accurate and com-
prehensive data are not available. Proper and adequate training
of endoscopists would improve the quality of endoscopy servi-
ces offered in African countries.
The results of the survey showed that most endoscopists
from the participating countries undergo some form of train-
ing, although the type of training received was not specified.
However, in order to differentiate further, participants were
asked to state what percentage of endoscopists had received
training in basic (i. e. upper and lower GI endoscopy) and ad-
vanced (i. e. endoscopic retrograde cholangiopancreatography,
endoscopic ultrasound, therapeutic procedures) endoscopy
(▶Fig. 2). In 8 out of the 13 countries that responded to this
question, the vast majority of endoscopists (≥90%) receive
training in basic endoscopy only. However, for advanced endos-
copy training, the opposite is the case, with participants in 10
out of the 15 countries stating that fewer than 30% of endos-
copists had received training in advanced endoscopy.
Furthermore, training centers in academic and nonacademic
institutions exist in only about half of the participating coun-
tries, implying that the other half do not have any formal train-
ing centers (▶Fig. 3).
The coordination of training facilities and training programs
could well be a function for professional gastroenterology and
endoscopy societies. Although national gastroenterology so-
cieties exist in the majority of the countries that participated
in the survey (12 /15), only 3 out of the 15 countries (20%)–
Morocco, Ivory Coast, and Burkina Faso –have a national endos-
copy society (▶Fig. 4). There may be various reasons why most
African countries do not have a professional endoscopy society.
However, such societies would help focus on the problems and
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▶ Fig. 2 Training. Percentage (approximately) of endoscopists who have received different levels of training. a Basic endoscopy only.
b Advanced endoscopy.
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▶ Fig. 3 Availability of endoscopy training centers. a Academic.
b Nonacademic.
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▶ Fig. 4 Existence of national societies. a National society of gas-
troenterology. b National society of endoscopy?’
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shortcomings that currently hinder the development of endos-
copy in these countries. In addition, a national endoscopy so-
ciety would be more effective in attracting funds for training
centers, which might improve the quality and availability of
endoscopy services being offered in these countries. Of note,
according to our survey, GI endoscopy is mostly performed by
gastroenterologists, while the contribution, if any, by nonmedi-
cal personnel, such as technicians or nurses, is limited (Appen-
dix e1).
Even though the results described in this section do not spe-
cify the exact definition of training or the contents of the
endoscopy training programs that currently exist, they offer
sufficient data to illustrate the difficult situation facing endos-
copists in most African countries, especially with regard to
training and acquisition of skills in advanced endoscopy proce-
dures. Furthermore, there may be a need to establish endos-
copy societies in African countries in order to create a stronger
lobby group to support the interests of endoscopists.
Shortage of medical and nonmedical personnel
In order to secure an adequate medical service, a sufficient
density of medical doctors is required. While the density of
medical doctors ranges from 1286 to 6645 physicians per 1 mil-
lion inhabitants in Europe, and 2554 in the USA, the density in
African countries is radically lower, ranging from 14 to 1192
physicians per 1 million population [12]. This difference implies
a general limitation of medical services in most Africa coun-
tries. Similarly, an appropriate number of properly trained
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▶ Fig. 5 Gastrointestinal endoscopy centers providing basic and emergency endoscopy, expressed as estimate of number of centers per coun-
try. a Basic endoscopy. b Emergency endoscopy.
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▶ Fig. 6 Shortages of gastrointestinal (GI) endoscopy resources. a GI endoscopy centers. b GI endoscopy personnel.
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endoscopists is essential to maintain a sufficient endoscopy
service [13, 14]. This lack of physicians is reflected in the wait-
ing time for emergency endoscopy, which in urbanized popula-
tions in west Africa is at least 1 day, but can be several days and
even up to weeks [5]. Our survey expands on such trends in GI
endoscopy. First, it showed that the number of available endos-
copy centers performing basic endoscopy (i. e. upper and lower
GI endoscopy) is low in the majority of the countries (▶Fig. 5).
Furthermore, the number of centers performing more ad-
vanced endoscopy, such as biliopancreatic endoscopy, is also
low in the majority of countries, according to the scores given
in the survey.
In keeping with these results, most respondents complained
of a shortage of both endoscopy centers offering any level of
procedure, and of medical personnel in their country (▶Fig. 6).
We found that, although almost every endoscopist performs
routine diagnostic procedures, in two-thirds of the countries
included in our survey, less than 15% of endoscopists carry out
therapeutic procedures (▶Fig. 7). Efforts have been made to
increase the number of doctors with endoscopy competences;
however, the limitations of endoscopy personnel and the level
of training remain unaffected [15, 16].
In addition to personnel limitations, the endoscopic equip-
ment may also affect the endoscopy medical service. In our sur-
vey, we asked the participants whether the number of endo-
scopes was adequate. While the availability of gastroscopes is
considered to be acceptable in over half of the countries, the
number of duodenoscopes is only adequate in 20% of the coun-
tries that responded to the survey. Adequate automatic disin-
fection of endoscopic equipment is not present in any of the in-
cluded countries, and most reprocessing is performed manual-
ly. Furthermore, only minor repairs and maintenance can be un-
dertaken locally. Most countries also complained of a lack of
adequate infrastructure, such as clean water and reliable elec-
tricity (▶Fig. 8).
Limitations of the survey
The main limitation of this survey is the relatively small number
of replies received, despite ESGE using multiple channels to
spread the invitation. This may limit the generalizability of
these data to areas that were not covered. However, this may
also be a proxy for a more scattered distribution of endoscopy
centers in African countries. Future ESGE activities should max-
imize the cooperation between ESGE and African endoscopy
centers, in order to minimize such bias.
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Cascade methodology
The majority of the countries reported a lack of local guidelines
(Appendix e1). In addition, the same countries also considered
international guidelines to be potentially suitable for African
countries, pending adaptation to reflect available local resour-
ces. For this reason, ESGE decided to adapt existing guidelines
to the local situation by using a cascade approach [17].
▶Table2 describes the steps that will be involved in the cas-
cade approach. The first step will involve the review of individ-
ual ESGE guidelines to select recommendations that are appro-
priate for African countries. Selection will depend on critical
factors, as shown in ▶Table2. The second step will be the crea-
tion of a working group for each guideline, which will include
international and local experts. The third step aims to define
the level of resources required for each individual intervention
recommended by the specific guideline. Four levels of resource
availability will be used (▶Table2) [18], ranging from basic,
when only minimal resources are available, to enhanced or
maximal, when all the important resources are available. The
fourth step will involve the adaptation of existing guideline re-
commendations to the different levels of resource availability.
This process will be performed by the working group, and sev-
eral resource types, such as human, technological, economic,
▶ Table 2 Main steps of the cascade approach applied to the European Society of Gastrointestinal Endoscopy guidelines.
Cascade steps
1. Selection of suitable
ESGE guidelines
▪ Factors to be considered:
▪ Epidemiology
▪ Dependence of the recommended interventions on the level of available resources
▪ Availability of local expert to substantiate the proposal of alternative strategies
2. Selection of the working
group
▪ Members of the IAWG
▪ Author(s) representative of the original ESGE guideline
▪ Local experts
▪ Others
3. Definition of the
level of resources required
for each intervention
▪ Basic level Core resources or fundamental services absolutely necessary for an endoscopy care system to func-
tion. By definition, a healthcare system lacking any basic-level resource would be unable to provide endoscopic
services to its patient population. It includes diagnostic procedures (gastroscopy and colonoscopy), as well as
fundamental monitoring abilities (blood pressure, basic blood biochemistry).
▪ Limited level Second-tier resources or services that produce major improvements in outcome, such as increased
survival, but that are attainable with limited financial means and modest infrastructure. It includes minor endo-
scopic procedures to improve major clinical outcomes (i. e. sclerotherapy/adrenaline injection, band ligation,
plasma expanders, basic surgical interventions).
▪ Enhanced level Third-tier resources or services that are optional but important. Enhanced-level resources may
produce minor improvements in outcome but increase the number and quality of therapeutic options. Most pro-
cedures that improve clinical outcome are available (i. e. biliopancreatic endoscopy, electrosurgical unit, poly-
pectomy/mucosectomy, anesthesia back-up).
▪ Maximal level High-level resources or services that may be used in some high-resource countries or be recom-
mended in guidelines that assume unlimited resources. To be useful, maximal-level resources typically depend on
the existence and functionality of all lower-level resources.
4. Adaptation of interven-
tion according to
the level of resources
Factors to be considered:
▪ Cost
▪ Endoscopy
▪ Other technology
▪ Economic
▪ Infrastructure
▪ Organizational
▪ Professional
▪ Training
5.Modified Delphi process Local experts who are representative of different African areas (economic, geographical, level of resources, etc.)
ESGE, European Society of Gastrointestinal Endoscopy; IAWG, International Affairs Working Group.
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and financial, will be considered (▶Table2). From this process,
alternative (i. e. adapted) recommendations for each level of re-
source will be generated. The fifth and final step will employ an
internet-based platform to achieve consensus on recommenda-
tions using a modified Delphi agreement process [19]. This step
will involve local experts representative of both well-developed
and least-developed areas of Africa, and is an important ele-
ment of partnership development.
For the revision and publication processes, the adapted
guidelines generated from this cascade process will follow the
same methodology as for original guidelines [20].
WEO/ESGE training centers
In order to facilitate the development of GI endoscopy and
related training, ESGE in conjunction with the WEO will identify
African centers that– given the appropriate support–have the
potential to provide local GI endoscopists with training in both
basic and advanced procedures, according to the main indica-
tions for endoscopy in the local area. We will start with a single
center in order to explore the strategies that are most effective
in addressing the needs and assessing the effects of training. In
addition, WEO and ESGE will offer various forms of training sup-
port and other outreach activities to such centers. The training
centers will need to meet certain criteria in order to demon-
strate their ability to carry out the activities, including sustain-
ability (Appendix e2, Appendix Table e3, available online).
Summary
Our survey identified critical barriers to the implementation of
GI endoscopy in developing areas of Africa, namely a lack of
training centers, especially for advanced procedures, and a
shortage of medical professionals. When addressing these bar-
riers, the different epidemiology between African and Europe-
an areas should be taken into account, as the epidemiology of
GI diseases is skewed toward infectious rather than neoplastic
diseases. The identification of local WEO/ESGE training centers
may help facilitate future development in endoscopy. Our sur-
vey also identified the need for GI endoscopy guidelines in sev-
eral African countries, which should include current guidelines
that have been adapted according to the level of resources
available locally. For this reason, we created a specific metho-
dology for the development and implementation of adapted
ESGE guidelines in resource-sensitive areas.
Disclaimer
ESGE position statements and guidelines represent a consensus
of best practice based on the available evidence at the time of
preparation. They may not apply in all situations and should be
interpreted in the light of specific clinical situations and re-
source availability. Further controlled clinical studies may be
needed to clarify aspects of the statements, and revision may
be necessary as new data appear. Clinical consideration may
justify a course of action at variance to these recommenda-
tions. ESGE position statements and guidelines are intended to
be an educational device to provide information that may assist
endoscopists in providing care to patients. They are not rules
and should not be construed as establishing a legal standard of
care or as encouraging, advocating, requiring, or discouraging
any particular treatment.
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